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(71) We, IMPERIAL CHEMICAL IN- 
DUSTRIES LIMITED, of Imperial Chemi- 
cal HoTK^ MiUbank, London, S.W.I, a 
British Company, do hereby dedaie the in- 
vention, for whiclij we pray diat a patent may 
be^^ranted to ns, and tiie method by which 
it is to be performed, to be paiticdarly de- 
scribed in and by the following statement: 

This invention relates to new morpholine 
derivatives wiiich pc»sess valuable therapeutic 
properties, for example they possess depres- 
sant action on tiie central nervous system of 
warm-blooded animals as demonstrated by the 
reduction of spontaneoiB motility of mice, a 
standard test for cemral nervous depressant 
activity, and they are therefore useful in the 
ireatment of anxiety and neurotic states in 
man. Furthermorei, the compounds also possess 
th5anoIq)tic addvity in warm-blooded animals 
as demonstrated by Ae reversal of reserpine^ 
induced hypothermia in mice, a standard test 
for thymoieptic activity, aod ihesc compounds 
are therrfore useful in the treatment of pro- 
phylaxis of depressive illness in man. 
_ According to the invention tiiere are pit>- 
vided new moipholine derivatives of the for- 
mda: — 

wherein R^ stands for hydrogen or for an 
alkyl, alkeayl or cydoall^l radical, wherein 
R^ R^ and R*, which may be the same or 



different, stand for hydrogen or for alkyl 
radicals, provided that R=, R' and R^ do not 
all stand for hydrogen, or wherein R^ and 
R'^ are joined, together with the two adjacent 
carbon atoms, to form a cydoalkyl ring and 
R* stands for hydrogen or for an alkyl radi- 
cal, and wherein X saands for an aryl radical 
which may optionally be subsritutsed, and the 
add-addition salts thereof. 

It is to be understood that the above de- 
finition of morpholine derivatives encompass 
all possible stereoisomers thereof, and mixtures 
ithereof, and in particular it includes individual 
optically-active enantiomtMphs and racemic 
mixtures. 

A suitable value for R^ when it stands 
ifor an alkyl radical is, for exan:q>le^ an alfc^l 
radical of up to 6 carbon atoms^ for example 
the methyl, ediyl, isoproTOL n-ptopvL s- 
butyl or t-butyl ladicaL 

A suitable vahie for R^ when k stands for 
an alkenyl ladical isj, for example^ an alkenyl 
radical of up to 6 carbon atomsL for examine 
the allyl radical 

A suitable value for R^ when it stands for a 
cycioalkyl radical is, for example, a cydo- 
alkyl radical of up to 5 carbon' atoms, for ex- 
ample the cyclopropyl, cydobutyl or cydo- 
pentyl radical. 

A suitable value for R% R^ and R* when 
it stands for im alkyl radical i^ for example, an 
alkyl rathcal of tip to 3 carbon atoms, for 
example tiie methyl, ethyl or n-propyl radical. 

A suitable value for tiie cydoalkyl ring 
formed by R^, R^ and the two adjacent car- 
bon atoms is, for example;, a cydoallgd ring of 
np to 8 carbon atoms, for OTmple tiie cydo- 
hexyl ring. 
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A suitable value for X is, far example, a 
phenyl or naphthyl radical which is tmsub- 
stitiired or which is substituted by one or 
more substituents, and particularly one or 
5 two substituents, selected from halogen atoms, 
for example fluorine, cMorine^ bromine and 
iodine atoms^ alkyl, alkoxy and alkyltWo radi- 
cal^ for example alkyl, alkoxy and alkyltfaio 
radicals each of up to 10 caibon atoms, for 
10 example mediyl, ethyl, n-propyl, isopropyl, 
n-butyl, t-butyl, t-amyl, metho^gr, ethoxy, n- 
propoxy, isopropoxy, n-biitoxy, isobutoxy, n- 
heptylos^ and methylthio radicals; halogeno- 
alkyl and halogenoalkoxy radicals, for example 
15 halogenoalkyl and MogenoalkaKy radicals eadi 
of up to 5 carbon atoms, for example trifiuoro- 
methyl and 2,2 - didilon) - 1,1 - difluoro^ 
ethoxy radicals; alkenyl, alkenyloxy, al^yloxy 
and qrdoalkoxy radicals, for example alkenyl, 
20 alkenyloxy, alkpnyloixy and cydoaikoxy radi- 
cals each of up tx? 6 caibon atoms, for ex- 
ample allyl, allyloxy, propargyloxy and cyclo- 
pentylos^ radic^; aiyl, aryloxy, alkylaiyloxy, 
aral%l and aralkoxy radicals, fen: ^sample 
25 atyla aiyloxy, allgrlaryloxy, aralkyi and aral- 
koxy radicals each of up to 10 carbon atoms, 
for example phenyl, phenoxy, 4-tolyloxy, 
benzyl and beozyloi^ radicals; hydrosyalkyl 
and alkoxyalkyl radicals, for example alkyl 
30 radicals of up to 5 carbon atoms substituted 
by hydroxy radicals or by alkoxy radicals of 
up to 5 carbon atoms, for example hydroxy- 
methyl, l-hydroxyethyl, methox3ma£thyl, 
ethoxymethyl, 1-medioxyethyl and n-propoxy- 
35 methyl radicals; aq^l radicals, for example 
alkanoyl radicals of up to 5 carbon atoms;, for 
example acetyl radicals; acylamino radicals, 
for example sdkanoylamino radicals of up to 6 
carbon atoms, for example acetamido radicals; 
40 alkoxycarbonyl radicals, for example alkoxy- 
carbonyl radicals of up to 6 carbon atoms, 
for example metihoxycarbonyl and ethoxycar- 
bonyl radicals; hydroxy, amino, carboxy, 
mediylenedioxy and nitro radicals; and alkyl- 
45 ene radicals, for example alkylene radicals of 
3 or 4 carbon atoms^ for example trimetfaylene 
and tetiamethylene radicals (that is, those radi- 
cals which, together with the aryl radical X, 
fonn an indanyl or tetrahydronaphtliyl radi- 
50 cais, for example the 4~indanyl, 5-inidanyl, 
5,6,7,8-tetrahydn)-l-naph!thyl or 5,6,7,8-tetra- 
hydro-2-naphthyl radical). 

Specific compounds of the invention are, 
for example, those hamafter particularly dis- 
55 dosed in Examples 1 to 16, and of these pre- 
ferted compoimds are 2 - (1 t methyl - 1- 
phenoxyethyl)morpholine; 2 - (1 - phenoxy- 
ethyl)morpholine; 2 - mediyl - 2 - phenoxy- 
methylmorpholine; 2 - (1 ~ a - ctho:^T^en- 
60 oxy - 1 - mediylethyl)morpholine and 2- 
(1 ' 0 ' ethoxyplinoxy - 1 - mcidiyletfayl) - 4- 
isopropyhnoxphbline and the add-addition salts 
thereof. 

Suitable add-addition salts of the moxpho- 



line derivatives of the invention are, for ex- 65 
ample, add-addition salts derived from an 
inorganic or organic add, for example hydro- 
chlorides, hydrobromides, phosphates, sul- 
phates, oxalate^ lactates, ^tartrates, acetates, 
gluconates, saliq^lates, dtrates, ascorbates, 70 
benzoates, ^-naphthoates, adipates or 1,1- 
methylene - bis - (2 - hydroxy - 3 - naphtho- 
ates) or add-addition salts derived from addic 
syntiietic resins^ for example suLphonated poly- 
styrene resins, for example "Zeo^Karb" 225 75 
("Zeo-Karb" is a Trade Mark). 

According to a further feature of the in- 
vention there is provided a process for the 
manufacture of the morpholine derivatives of 
the invention, wHch comprises the reduction 80 
of a compound of the fbnnula: — 



wherein R", R*, R* and X have the 
meanings stked above^ with a complex metal 
hydride, 85 

The complex metal hydride may be, for 
example, an alkali metal aluminium hyckide, 
for example lithitnn aluminium hydride. ThQ 
reduction may be carried out in an inert 
diluent or solvent, for example ether, tetra- 90 
hydrofuran or 1,2-dimethoxyethane, and it 
may be accelerated or completed by die appli- 
cation of heait, for example by heating to the 
boiling point of the diluent or solvent. 

The starting material for the above pro- 95 
cess may' be obtamed by the interaction of a 
compound of the fbxmula: — 



R^ OH 
R* 



wherein RS R^ R* and X have tiie mean- 
ings stated above, with a compound of the XOO 
formula ZCH2— COZS wherein Z and Z\ 
which may be the safe or different, stand for 
halogen atoms, for example dilorine or bnv 
mine atoms, followed by the cydisation of the 
compound of the formda: — 105 

OH 

X— 0--C-J:--CH2NRi . COCH2Z 
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thus obtained. The compouiid of the for- 
imila:~ 



OH 



iNHR^ 



may itself be obtained by the reaction of a 
carbonyl compound of the formula: — 

R^ 

X— O— CO— R* 

wherein R^ R^ R* and X have the meanings 
stated above, with din:iet]iy]sulphox;omum 
mediylide, or by die reaction of a phenol of 
the formula X— OH, wherein X has the mean- 
ing stated above, with an epihalohj^diin of 
the fozmula: — 



O 



: . CH2Z 



R2 



wherein R\ R\ R^ and Z have the meanings 
stated above, followed by the reactiraa of the 
epoxide of the fonnnla: — 

R3 O 

yv 

R^ R2 

wherein R% R^ R^ and X have the meanings 
stated above, whidb, is obtained by either of 
the above xeaddons^ with an amine of the for- 
mula R^NHa, wherein R^ 1ms tlie meaning 
stated above, as generally described in United 
Kingdom Patent Specifications Nos. 994.918, 
1,023,214 and 1,069,345. 

According to a further feature of the in^ 
vention there is provided a process for the 
manufacture of those of the morpholine deriva- 
tives of the invention wherein R^ stands for 
hydrogen which comprises the removal of the 
removable <K-aiyi-alkyl or aJfcyl radical from a 
compound of the formula:—- 

wherein R% R^ R* and X have the meanings 



stated above and wherein R^ stands for a re- 
movable a-aryl-alkyl or alkyl radical. 35 

A suitable value for R* when it stands for 
a removable a-aiyl-alkyl radical is, for ex- 
ample, an aDcyl radical of up to 4 carbon *: 
atoms which is substituted on &e la-carbon by 
a phenyl radical, for example the benzyl radi- 40 
cals. A suitable value for R** when k stands 
for a removable alkyl radical is, for example, 
an alkyl radical erf up to 6 carbon atoms, for - - 
example the methyl or isopropyl radical. 

The loe-aryl-alkyl radical may be removed 45 
by catalytic hydrogenolysis, for example by 
means of hydr^en in the presence of a palla- 
dium-on-chaicoal catalyst, in a diluent or sol- 
vent. The catalytic hydrogenolysis is conveni- 
ently carried out at ambieat tempet^ixre and 50 
at atmospheric pressure, and is conveniendy 
accelerated by the presmce of an addic cata- 
lyst, for example hydrochloric add. 

Alternatively, the a-aryl-al^l or alkyl radi- 
cal may be removed by the interaotion of the 55 
compoimd of the formula given above with an 
alkyl or aiyl chlorofbmiate, for example 
methyl, ethyl or phenyl chloroformate, dining - • 
which interaction the Kr-aryl-alkyl or alkyl 
radical is replaced by an alkoxy- or aryloxy- 60 
carbonyl radicals, for example the metiioxycar- 
bonyl, etfioxycarbonyl or phenoxycarbcmyl 
radical The said alkoxycarbonyl radical may 
Then be removed by hydrolysis or the alkoxy- 
or aryloxy-carbonyl derivative obtained as in- 65 
termediate. 

The interaction of the lo-aryl-alkyl or alkyl 
derivative with the alkyl ddorofoimate may 
be carried out in a diluent or solvent, for 
example benzene^ and it may be accderated or 70 
completed by die application of iheat, for ex- 
ample by heating to die boiling point of the 
diluent or solvent. 

The hydrolysis of the alkoxycaibonyl de- 
rivative may be earned out by means of an 75 
alkali, for exanqde sodium or potasainn 
hydroxide, and it may be carried oiEt in an 
aqueous diluent or solyent, for example wato:, 
aqueous methanol or aqueous ethanpl. The 
hydrolysis may be accderated or completed- 80 
by ithe applicaticm of heat, for example by 
heating to the boiling point of the diluent or 
solvent. 

It is to be understood that if die aryl radical 
X contains a reactive substituent, for example 85 
an unsaturaied substituent, for exainple an 
alkenyl, alkenyloxy or alkjniyloxy radical, or 
a hydrogenolysable substituent, for example 
the benzyloxy radical, or a halogen substituent, 
for example the chlorine atom, and if the 90 
a-aryl-alkyl radical is removed by catalytic 
hydrogenolysis, then the reactive substituent 
may itself be modified. Thus, an alkenyl radi- 
cal may be reduced to an alkyl radical; an 
alkenyloxy or alkynyloxy radical may be re- 95 
duced to an alkoxy radical; the benzyloKjr 
radical may be hydrogenolysed to the hydroxy 
radical; and the dhlorine atom may be re- - 
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placed by the hydrogen atocL Acoordingly, 
if a reactive substituent as defined above is 
present in the aryl radical and this sub- 
stitaent is to be maintained, or if an alkyl- 
5 thio substituent which might poison a catalyst 
is present in the aryl radi^ X, liie alternative 
I^Dcedure using an alkyl or aiyl chlorof onn- 
ate is preferred for the removal of the a-aryl- 
alkyl radical. 

10 The starring material in the last-mentioned 
process of the mvention may be obtained by 
the reduction of the correspcmding moipholin- 
5-one dmvative with a complex metal I^^dride, 
for example lithium aluminium hydride, by a 

15 similar process to tibat described above for the 
manufacture of the morpholine derivatives of 
•the invendoQ; 

The morphoHne derLvatives of the inveor 
don may be converted into add-additicm. salts 

20 thereof by the reactiott of the morpholine de- 
rivatives in free base form with an acid by 
conventional means. 

According to a further feature of the inven- 
tion there are provided pharmaceutical com- 

25 positions which comprise as active ingredient 
at least one of the morpholine derivatives of 
the invention or an add-addition salt thereof, 
in assodation with a pharmaceutically-accept- 
able diluent or carrier therefore. 

30 The i^iMmaceutical compositions may be, 
for example, in a form suitable for oral or 
parenteral administration, for whidi purposes 
they may be fornmlated by means faiown to 
the art into the form of, for example, tablets, 

35 capsules, aqueous or oily solutions or sus- 
pensions, emulsions, injectable aqueous or oily 
solutions or suspensions, or dipersible pow- 
ders. 

Hie pharmaceutical compositions of the 

40 invention may also contain, in addition to the 
morpholine derivative or salt ttssreof^ one or 
more known drugs sdected from neuroleptic 
agents, for example chloipromamne, prochlor- 
perazine, trifluoperazine and haloperidol; other 

45 sedative drugs and tranquillizers, for example 
cMoidiazepoxide, phenobarbitone and amylo- 
barbitobe; andcanvulsant drugs, for example 
primidone and phenytoin; ijS^-adrenergic block- 
ing agents, for example propranolol; drugs 

50 used in the treatment of Parkinson's disease;, 
for example beozhexol; and other antidepres- 
sant drugs, for example imipramine, desipra- 
mine, amitriptyhne, norcriptyline, drugs of the 
amphetamine type and monoamineoxidase in- 

55 hibitors, for example phenelzine and mebana- 
zine. 

Preferred pharmaceutical compositions of the 
invention are those suitable for oral admini- 
stration in unit dosage form, for example tab- 
60 iets and capsules, wMdi contaitt between 1 and 
100 mg. of active ingredient 

The pharmaceutical compositions of die in- 
vention will noimally be adnunistered to noan, 
botiz for die treatment of anxiety and neurotic 
65 states and for the treatment of prophylaxis of 



depressive illness, at such a dose that eadi 
patent receives a total of between 5 and 400 
mg. of active ingredient per day, and prefer- 
aWy, if a highly active compound is used, a 
total of between 5 and 40 mg. per day, the 70 
composition bcmg administered 3 or 4 times 
per day. 

The invention is illustrated but not limited 
by the following Exampte: — 

Example 1 75 
A solution of 1.1 g. of 4-ben2yl-2-methyl- 
2-phenoxymethyl-morpholine hydrochloride 
methanolate in 30 mL of absolute etfaanol is 
shaken with 0.3 g. of a 30% palladium-on- 
charcoal catalyst in an atmosphere of hydrogen 80 
at room temperature and at a pressure of 
one atmosphere imtil uptake of hydrogen 
ceases. Hie mixture is filtered and the sol- 
vent is removed by evaporation imder reduced 
pressure. To the residue axe added 50 ml. of 85 
aqueous 2N-sodium hydroxide solution and the 
basic mixture is extracted three times with 30 
mL of ethyl acetate each time. The cond>inad 
ethyl acetate extracts are washed with water, 
dried over anhydrous magnesium sulphate and 90 
evaporated to dryness under reduced pr e ss ure. 
The residual free base is converted into the 
oxalate thereof by conventional means, and 
the oxalate is crystallised from a mixture of 
acetone and methanol. There is thus obtained 95 
2 - methyl - 2 - phenoxymethylmoipholine 
oxalate, m.p. 168—172° C. 

The 4 - benzyl - 2 - methyl - 2 - phenoxy- 
methylmoipholine hydrochloride methanolate 
used as sfl:arting material may be obtained as 100 
follows: — 

4.32 G. of a 50% dispersion of sodium 
hydride in mineral oil are added to a solu- 
tion of 19.8 g. of irimethylsulphoxonium 
iodide in 160 mL of dry diniethylsudphoxide 105 
which is maintained in an atmosphere of diy 
nitrogen. The mixtttre is stirred at 50 — 60° 
C for 30 nunutes and there is thus obtained 
a mixture containing dimethylsulphoxonium 
mediyHde. To this mixture is added a solution 110 
of 12.0 g. of phenoxyacetone in 40 ml. of 
dry dime±ylsulphoxide, and the mixture is 
stirred and heated at 50 — 60° C. for three 
hours and then cooled, 1 Litre of water is 
added, the aqueous mixture is extracted three 115 
times with 250 ml. of ethyl acetate each dme 
and the combined ethyl acetate extracts are 
washed with water, dried over anhydrous mag- 
nesium sulphate and evaporated !to dryness 
under reduced pressure. There is thus obtained 120 
as residue l,2-epQ^-2-methyl-3-phfinoxypro- 
pane. A mis^ture of tins product and 12.5 ml. 
of benzylamine is stirred and heated at 140° 
C. for 18 hours, cooled and extracted with 500 
ml. of petroleum ether (b.p. 60—80° C). 125 
The petroleum ether solution is extracted 
four times with 200 ml. of aqueous 2N-hydro- 
chloric add each time, a tfaidc brown oil being 
piedpitated in each addic extract. The ooan- 
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bined oil and aqueous acidic extracts are 
basified with aqueous 2N-sodium bydroxide 
solution and the mixture is extracted (three 
times widi 200 ml. of ethyl acetate each time. 

5 The combined ethyl acetaice extracts are 
washed with water, dried over anihydrous mag- 
nesium sulphate and evaporated to diyness 
under reduced pressure. The residual free base 
is converted into the oxalate thereof by con- 

10 ventional means, and the oxalate is crystallised 
from methanol. There is thus obtained 1- 
benzylamino - 2 - methyl - 3 - phenoxy- 
2-propanol oxalate, m.p. 174 — 177° C. 
To a stilled, ice-cooled solution of 8.13 g. 

15 of 1 - benzylamino - 2 - medxyl - 3 - phen- 
oxy-2-propanol (isolated from itfae oxalate by 
csoDvendoQal means) in 200 M. of diy meth^- 
ene cfalcmde are added, dropwise and simul- 
taneously, solutions of 3.39 g. of chloroacetyl 

20 cMoride in 30 mL <^ diy nuiiiyleae cMoride 
and of 3.03 g. of triediylamhie in 30 ml. of 
d^y methylene cfalonde, at such a rate tha^t 
the temperature of the mixture remains be- 
low 10*^ C. When addition is complete the 

25 mixture is stirred at ambient temperature for 
18 hours, wa^ed with aqueous 2N-hydro- 
chloric acwl and then with water, dried and 
evaporated to dryness under redijced pres- 
sure. There is thus obtained as residue 1-(A^- 

30 benzyl - dhloroacetamido) - 2 - methyl - 3- 
phenoxy-2-propanoL A solution of this pnv 
duct in 50 ml. of dry matiianol is added to 
a solution of 0.69 g. of sodium in 100 nU. 
of dry methanol and the mixture is stirred and 

35 heated under reflux for 6 hours and then eva- 
porated ito dryness xmder reduced pressure. 
The residue is partitioned between 100 ml. 
of water and 100 ml. of ediyl acetate and the 
aqueous layer is extracted twice with 50 ml. 

40 of ethyl acetate each time. The combined 
ethyl acetate solutions are washed with aqueous 
2N-hydxochlo<ric add and i&en with water, 
- dried and evaporated to diyness under reduced 
pressure. The residue is crystallised from a 

45 mixture of petroleum ether ^.p. 60 — 80° C.) 
and ethyl acetate and there is tiius obtained 
4 - benzyl - 2 - methyl - 2 - phenoxy- 
mfithyImoipholui-5-one^ m-p. 82 — 84° C. 
A solution of 3.1 g, of 4-benzyl-2-m£d]:yl- 

50 2-phenoxymet3>y]morphoiin-5-one m 100 ml. 
of diy ether is added dropwise to a stirred sus- 
pension of 1.1 g. of lithium aluminium hydride 
in 100 ml. of dry ether at such a rate that 
gentle reflux takes place. When the addition is 

55 complete ahe mixture is stirred and heated 
under refliK for 4 hours^ and is then stirred 
at room temperature for 18 hoitts. The mix- 
ture is cooled in ice and stirred during suc- 
cessive addition of 1.1 mL of water, 1.1 ml. 

60 of aqueous 2N-sodium hydroxide solution and 
3,3 mL of waiter. The mixture is filtered and 
tile ethereal solution is dried' over anhydrous 
magnesium sulphate aod evaporated to dry- 
ness under reduced pressure. The residual 

65 free base is converted to the hydrochloride 



thereof by conventional means and ihe hydro- 
chloride is crystallised from a mixture of 
methanol and ether. There is thus obtained 
4 - benzyl - 2 - methyl - 2 - phenoi^ethyl- 
morpholme hydrodiloride amtaining meth- 70 
anol of aystallisation, mjp. 112—114° C. 
with decomposition. 

Example 2 

A solution of 2. 1 g. of 4-ben2yl-2-(l-mediyl- 
l-phenoxyethyl)-morpholine hydrochloride in 75 
a mixture of 40 mL of absolute edianol and 
40 mL of vMse is ^mken with 0.5 g. of a 
5% palladium-on-diarco^ catalyst in flp 
aimo^here of hydrogen at room temperature 
and at a presstice of one atmosphere imtil 80 
uptake of hydrogen ceases. The mixture is 
filtered, the filtrate is evaporated to dryness 
undier reduced pressure and the residue is 
crystallised from a mixture of ethanol and 
ether. There is dius obtained 2-(l-methyl-l- 85 
phenoxyethyl)morpholine hydrodiloride, m.p. 
129.5—130.5° C. 

The 4 - benzyl - 2 - (1 - methyl - 1- 
phenoxyeihyl)inorpholine hydirochlorids used 
as starting material may be obtained by a 90 
similar process to that d^cribed in the second 
part of Example 1, except that 18.0 g. of 
2 - methyl - 2 - phenocsypropionaldehyde 
are used in place of the 12.0 g. phenoxy- 
acetone, and equivalent amounts of the oAec 95 
reagents and solvents are used. There ai^ 
thus obtained successively l,2-epociqr-3- 
methyl - 3 - phenoxybutane-l-benzyl-amino-S- 
methyl-3-phenoxy-2-buftan!oi (characterised as 
the hydrogen oxalate, m.p, 199—201° C. 100 
after crystallisation from a mixture of 
edmol and ^er); 1 - (ZV - benzylcfaloro- 
acetamido) - 3 - niethyl - 3 - phenoxy - 2- 
butanol; 4 - benzyl - 2 - (1 • mediyl - 1- 
phenoxyethyl)morpholine - 5 - one; and 4- 105 
benzyl - 2 - (1 - methyl - 1 - phenosyethy]^ 
morpholine ^ydrodhlOTide m.p. 21'6— 219° 
C). 

The 1 - benzylamino - 3 - methyl - 3- 
phcno(xy-2-butanoi is isolated by dissolving 110 
the cooled reaction mixituEre in 50 ml. of 
ether and adding an excess of a saturated 
ethereal hydrogen chloride solution. The mix- 
ture is filtered!, the precipitated benzylamine 
hydrochloride being discaixied, and the 115 
ethereal filtrate is washed five times with 
50 ml. of aqueous 2N-SDdium hydroxide solu- 
tion each time, then washed once with water, 
dried' and evaporated to diyness. The residue 
consists of l-ben2ylamino-3-niethyl-3-phen- 120 
o^-2-butanoL 

Example 3 

A solution of 6 g. of 4-ben2yl-.2-(l-phen- 
oxy)morpholine hydrogen oxalate ih' 100 mL 
of absolute ethanol is shaken- with 1 g. of a 125 
5% palladium-on-cfaarcoal catalyst in an 
atmosphere of hydrogen at room; temperature 
and at a pressure of one atmosphere until 




1^,447 



iiptake of hydrogm cease& The mixtune: is 
ffltered and the solvent is removed by evapora- 
tion under reduced pressure. The residue is 
crystallised from a mixture of methylated 
5 ^nrits and ether and there is thus obtaaned 

2- (l-pheiioxyethyl)moipholine hydrogen oxa- 
late, m.p. 94—96° C 

The 4-beiizyl-2-(l-phm>3grediyl)moiplio- 
liite hydrogen oxalate used as starting material 

10 may be obtained by a similar process tx> that 
described in the second part of Example 
1, except that 18 g. of the known compound 
l^Z-epoxy-S-phenoxybutane (Journal of Or- 
ganic Chemistry, 1960, 25*, 863) are used in- 

15 stead of the l,2-epo(xy-2-methyl-3-phenoxy- 
propane, and that equivalent amounts of the 
other reagents and solvents are used. There 
are tlius obtained successively l-beozylamino- 

3- phenoxy-2-butanol (isolated by the pro- 
20 cedure described in Example 2 for the iso- 
lation of 1 - ben^lamino - 3 - methyl - 3- 
phenoxy - 2 - bucanol)^ 1 - (A?" - benzyl- 
chlaroacetamido) - 3 - phenoxy - 2 - butanol; 
4 - benzyl - 2 - (1 - plieiK>3g^yl)mOTpholine- 

25 5 - on^ and 4 - ben^l - 2 - (1 - pheoDaqr- 
ealtyl)m0cpholine hydrogen oxalate (nLp. 
157_160o C after caTSCalJisaiion from a 
mixture of edianol and edier). 

Example 4 

30 The process described in l3ie last paragraph 
of Example 1 is repeated except that an 
equivalent amount of 2 - (<? - edioxy- 
phenoxymethyl) - 4 - isopropyl - 2 - methyl- 
morpholine-5-one is used as starting material 

35 in place of the 4-benzyl-2-methyl-2-phenoxy- 
methylmorpholineH5-one. There is thus 
obtained 2 - (<> - ethoxyphenoxymethyl)- 
4 - isopropyl - 2 - mediylmorpholine. 
The 2 - (p - etlioxyphenoxymethyl) - 4- 

40 isc^opyl - 2 - mediylmorpholine - 5 - one 
us^ as starting material may be obtained as 
follows: — 

A solution of 25 g. of chloroacetone and 
1.5 g. of potassium iodide in 25 ml. of dry 

45 acetone is added during 30 minutes to a 
vigorously stirred mixture of 27.6 g. of o- 
ethoxyphenoL, 28.5 g. of anhydrous pot- 
assium carbonate and 75 ml. of diy acetone 
which is heated under reflux. Stirring and 

50 heating is continued for a fmther 8 hours, die 
mixture is allowed to cool at ambient tem- 
perature and stirring is continued for a 
further 20 hours. The mixture is fil- 
tered and the filtrate is evaporated to 

55 dryness under reduced pressure. The re- 
sidue is dissolved in 100 ml. of 
dilorofoim and the chloroform solution is 
washed twice with 30 mL of 2N sodium 
l^^droxide soludon and once with 50 ml. of 

60 water, and is dien dried over anhydrous mag- 
nesium sulphate. The cMorofbrm is xanoved 
by evaporatlQa under rediioed pressure and 
i£e residue is crystallised from cydohezane. 



There is thus obtamed o-edioig^phexuxsy- 
acetone, ni.p. 42*^ C. 65 

The piTocess described in die second part 
of Example 1 is repeated except thait an 
equivalent amount of tT-edmypheno^acetone 
is used in place <rf the pheooxyacetoaie. There 
is thus obtained l,2-epoxy-3-i>ithoxypheno(xy- 70 
2-methylpropane. A solution of 20 g. of this 
compound in 200 ml. of ethanol and 35 ml. 
of isopropylamine is heated under reflux for 
18 hours. The edianol and excess of isopropyl- 
amine are removed by evaporation under re- 75 
duced pressure, the residue is dissolved in 
100 ml. of ether and die ethereal solution is 
extracted 4 times vAxh 50 mL of aqueous 
2N-hydrochloric add each time. The com- 
bined acidic extracts are basified with aqueous 80 
llN-sodium hydroxide solution and extracted 
three times with ether. The combined 
ethereal extracts are washed with water, dried 
over anhydrous magnesium sulphate and eva- 
porated to diryness under reduced pressure. 85 
ITiere is thus obtained l-^^•etboKypheD0xy-3- 
isopropylamino - 2 - methyl - 2 - propanol 
(characterised as the hydrogen oxalate, m.p. 
104 — 105^ C. after crystallisation from a mix- 
ture of niethanpl and edier). 90 

Hie process described in the third part 
of Biample 1 is repeated using an eqcavalent 
amount of this compouDd kt place of 1- 
be^lamino - 2 - methyl - 3 - plieooxy - 2- 
prapanoL There are thts obtained successively 95 
1 - o ' ethoxyphenoxy - 3 - (N - isopropyl- 
chloroaoetantido) - 2 - methyl - 2 - pxxipenol 
and 2 - - etboxyphenoxymethyl) - 4 - iso- 
propyl - 2 - methyhnorpholine - 5 - 
whidi are bodt used without further purifica- 100 
tion. 

]&ample 5 

The process described in die last paragrairfi 
of Example 1 is repeated except that an 
equivalent amount of 2- {o- ethoxyphen- 105 
oxymethyl) - 2 - ethyl - 4 - isopropyhmMpho- 
lin-5-one is used as starting material in place 
of the 4 - benzyl - 2 - mediyl - 2 - pfaenosy- 
methylmorpholine - 5 - one. There is thus 
obtained 2 - (<? - ethoxypheQoxyme±yl) - 2- HC^ 
ethyl - 4 - isopropyhnorpholine, diarajcterised 
as the picrate thereof, m.p. 79—82^ C. after 
crystallisation from aqueous methanol. 

The 2 - (£> - etlioxyphenoxymethyl) - 2- 
ethyl - 4 - isopnjpylnwrpholine - 5 - one 115 
used as starting material may be obtained as 
follows : — 

A mixture of 27.6 g. of o-ethoxyphenol, 
15.1 g. of chloroacetonitriie^ 27.6 g. of an- 
hydrous potassium carbonate and 200 ml. 120 
of dry acettme is vigorously stirred and healed 
under reflux for 18 hours. The mixture is 
coolal and filtered and the filtrate is evapor- 
ated to dryness under reduced pressure. The 
residue is dissolved in 100 mL of edier and 125 
the ethereal solution is washed twice with 25 
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inL of aqueous 2N-sodium hydxoxide soluticMZ 
and then with 50 mL of water, and is then 
dncd over adiydroius magnesium sulphate ami 
evaporated to dryness under reduced pressine. 
The readne is crystallised at 0° C. ftom 
petroleum ether (b.p. 30— 40*^ C) and there 
is thus obtained' «>-edioxyphei3)0(xy-acetQmtrile, 
nup. 38— 45<^ C. A solution: of 8.85 g. of this 
compound in 50 mL of dry cfther is added 
dropwise to a well-stirred solution of ethyl 
magnesium iodide prepared by conventional 
means from 11.7 g, of etiiyl iodide and 1.8 
g. of magnesium in 80 mL of dry etiier. After 
completion of the addition, the mixture is 
stirred and heated under reflux far one hour 
and then cooled to 0° C, and 50 mL of ice- 
cold aqueous N-hydrochloric add soliitian are 
added dropwise. The ethereal layer is sepa- 
rated, washed with 50 ml. of water, dried 
and evaporated to dryness under reduced 
pressure. The residue is distiUed and there 
is thus obtained l-^ethoxyphenoxybutan-2- 
one, b.p. 138—142° C/2 mm. 

The process described in the third and 
fourth parts of Example 4 is repeated except 
that an equivalent amount of l-{>^dioxyphea- 
oxyfouian-2»one is used in place of the a- 
ethoxyphenoxyacetXHie. There are thus obtained 
successively 1,2 - epoxy - 3 - o - etiioxy- 
phenoxy - 2 - ethylpiopane^ 1 - a - edxoixy- 
phenoxy - 2 - ethyl - 3 - isopropylamino^ 
2-propanol (diaracterised as the hydrogen oxa- 
late diereof, ntp. 128—130° C. after cry- 
stallisation from ediylacertate containing 1% 
by volume of metiianol); l-/?-ethoxyphenoxy- 
2 - ethyl - 3 - (N - isopropylchloioacetamido)- 
2 - propanol and 2 - (a - ethoxyphcnoxy- 
metiiyl) . 2 - ediyl - 4 - isopnjpyhxKwpholuie- 
5-one. 

Example 6 

The process described in the last paragraph 
of Ex a mp le 1 is repeated except that an 
eqiHvalent amotmt of 2 - (d - etiKxxy- 
phenoxymethyl) - 4 - isopropyl - 2 - n- 
propylmaipholine-5-one is wed as starting 
material in place of the 4-beQ2yl-2-me!dryl- 
2 - phenoxymediylmorpholine - 5 - one. 
There is thus obtained 2 - (p - edi02^- 
phenoxymediyl) - 4 - isopioi^l - 2 - n- 
propylmorphoime as an oil. 

The 2 - (o - edjoxyphenoxymethyl) - 4- 
isopropyl - 2 - n - propyhnorphoiine - 5 - one 
used as starting material may be obtained 
from (>«di(KQrphenoiL by a similar sequence 
of steps to diose set out in the second and 
third parts of Example 5, except that n- 
prqpyl magnesium iodide is used in place of 
ethyl magnesium' iodide. The mtermcdiates 
which are characterised are l-o-ethoxy- 
phenoxypentan.2-one (b.p. 152—156° C./2 
mm.) and 1 - a - ethoxyphenoxy - 3- 
isopropylamiino - 2 - m - propyl - 2 - pro- 
panol hydrogen oxalate;, m.p. 128 — 130° C. 
after ctystaUisation from ethyl acetatje). 



Example 7 ^ 
The process described^ in the last paragraph 
of Example 1 is repeated except that an 
equivalent amount of either 2 - {o - chioro- 
phenoKymethyl) - 4 - isopropyl- or 4 - allyl- 
2-methylinorpholine-5-one is used as start- 70 
mg material in the place of ithe 4-ben2yl-2- 
metiiyl - 2 - phenoxymethyimorpholine - 5- 
one. There is thus obtained, respectively, 2- 
(o - chlorophenoxymethyl) - 4 - isopropyl- 
2 - metbylmorphoJine or 4 - allyl - 2 - (o- 75 
chlorophenoxymetiiyl) - 2 - mediyhnorphohne 
(oxalate hemihydrate, uLp, 107 — ^109® C 
after crystallisation from ediyl ajoetate). 

The 2 - (<7 - chlofTopiheaoagmieithyl) -4- 
isopropyl- and 4 - allyl - 2 - methyhnorpho- 80 
lm-5-ones used as starting mateiials may be 
obtomed by amilar piocesses to those de- 
scribed in the second, third and f oinnh parts 
of Example 4 except that ^^-chlorophenol is 
used in place of o-ethoixyphenoL The inter- 85 
mediates wMck are characterised are o- 
chlorophenoxyacetone (b.p. 105 — 114° Q/ 
2.5 — 3 mm,); 1 - o - chlorophenoxy - 3- 
isopropylamino - 2 - mediyl - 2 - prapanol 
(hydrogen oxalate;, m..p. 145—147° C. after 90 
crystallisation from a mixture of methanol 
and etfier); and 1 - allylamino - 3 - <7- 
ddorc^henoxy - 2 - metiiyl - 2 - proponol 
(hydrogen^ oxalate, m.p. 146—148° C. after 
crystalHsation from a mixture of methanol 95 
and ether). 

Example 8 

The process described in the last paragraph 
of Example 1 is repeated' except that an 
equivalent amoomt of eitiier 2-(l-o-edioxy- 100 
phenoxy - 1 - mediyletiiyl)- or 2 - (1 - o- 
tolyloxy - 1 - methylethyl) - 4 - isopropyi- 
2 - mediylmorpholine - 5 - one is used as 
starting material m phcc of the 4-ben2yl-2- 
methyl - 2 - phfinojcymethylmoipholme - 5- 105 
one. There is thus obtained, respectively, 2- 
(1 - o - ethoxypheno^ - 1 - methylethyl)- 
4 - isopropyl - 2 - mediylmorpholine (hydro- 
gen oxalate, m.p. 145—147° C after cry- 
stallisadoni from a mixture of methanol and 110 
ether) and 2 - (1 - t> - toiyloxjr . 1 . metiiyl- 
ethyl) - 4 - isopropyl - 2 - mediyhnorpholine 
(hydrogen oxalate, m.p. 112—114° C. after 
ctysralissation from a mixtuie of ethyl acetate 
and ether). 

The 2 - (1 - a - ethoxyphenoxy - 1- 
methylethyl - 4 - isopropyl - 2 - methylmor- 
pholin-5-one used as starting material may be 
obtained as follows: — 

A solution of 29.25 g. of 3-brMno-3-metfiyl- 120 
2-butanone in 25 ml. of dry acetone is added 
dropw&e durii^ 15 minutes to a vigorously 
stirred mixture of 25 g. of o-edioxyphenol, 
28 g. of anhydrous potassium carbonate and 
75 ml. of dry acetone which is heated under 125 
reflu^ and the mixtuie is stirred and heated 
under reflux for aj further 8 hours. The mix- 
ture is cooled to ambient tmpetatuite and 
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stirring is continued for a fuxthcr 20 horns. 
The mixture is filtered and the residue is 
washed mth dry acetone. The comhmed filt- 
rate and washings are evaporated to dryness 
5 under reduced pressure, and the residue is 
dissolved in 100 ml. of chlorofonn. The 
chloiTofom solution is washed twice with 50 
mL of aqueous 2N-sodium hydroxide solu- 
don and then wrdi 50 ml. of water^ dried 

10 <>ver anhydrous magnesium sdphate and 
evaporated to dryness under reduced pressure. 
The residue is distilled and there is thus 
obtained 3 - o - ethoxyphenoxy - 3 - methyl- 
butan-2-one, b.p. 90—102° C/0.7— 1 mm. 

15 The process described in the tiiiid and 
fourth parts of Example 4 is repeated except 
that an equivalent amount of S-o-ethoxy- 
phemxy-3-mediylbutan-2-Qne is used in place 
of tile o-cthoxyphenaxyacetone. Theie are 

20 thus obtained successively 1,2 - epoxy- 
2,3 - dimetiiyl - 3 - (o - edioxyphenoxy)- 
butane; 3 - (o - tidioxyphenoxy) - 1 - iso> 
propylamino - 2^ - dimed^l - 2 - butanol 
(diaxacterised as the oxalate thereof, m.p. 

25 174 — 175^ C, after crystallisation from a 
mixture of meAanol and ether); 3-(0"ethoxy- 
pheno^) - 1 - (N - isopropylchloroacetamido)- 
2,3 - dhnethyl - 2 - butanol; and 2 - (1 - o- 
ethoxyphenoxjr - 1 - metbyletiiyl) - 4 - iso- 

30 propyl - 2 - methylmorpholin - 5 - one. 

The 2 - (1 ' o - tolyloxy - 1 - mediyl- 
ethyl) - 4 - isopropyl - 2 - metiiylniorpholhi- 
5-one used as starting material may be 
obtained by a similar process to tiiat described 

35 above, except that £?-cresol is used in place 
of £>-ethorxyphenoL The intermediates which 
are characterised are 3 - methyl - 3 - 
tolyloxybutan - 2 - one (b.p. 75—80° C./ 
0.7 — 1.0 mm.) and 1 - isopropylamino - 2,3- 

40 dimethyl 3 - a - tolyloxy - 2 - butanol 
(hydro^ oxalate, m.p. 130—132° C. after 
crystallisation from a mixture of methanol 
and ether). 

Example 9 

45 The process described in the last paragraph 
of Examine 1 is repeated except that an 
equivalent amount of 2 - (1 - a - ethoxy- 
pfoenoxyetiiyl) - 4 - isopropyl - 2 - methyl- 
morpholixie^5-one is used as starting material 

50 in place of the 4 - benzyl - 2 - metiiyl- 

2 - ^enosymetijylmorpholine - 5 - one. There 
. is thus obtained 2 - (1 - o - etiioxyphen- 

oxyethyl) - 4 - isopropyl - 2 - metiiylmor- 
pholine as an oil. 

55 The 2 - (1 - 0 - ethoxyphenoxyethyl)- 
4 - isopropyl - 2 - metiiyhnoiplroline - 5 - one 
used as starting matenal may be obtained 
by a simUar process to ihaic described in the 
seccmd and third parts of Example 8 except 

60 ^at 3-bromo-2-batanone is used in place of 

3 - bocomo - 3 - methyl - 2 - butanone. The 
intecmiediates which are dmracterised are 3- 
a - ethoxyphfiooiqiMiCan - 2 - one (b.p. 95 — 
106° C./0.9— 1.3 mm.) and 3-0- 

65 etho^henoxy - 1 - isopropylamino - 2- 



methyl-2-butanol (hydrogen oxalate, m.p. 
93—950 c. after crysitallisatiaa from a mix- 
ture of ethyl acetate and ether). 

Example 10 

The process described in the last para- 70 
graph of Example 1 is repeated except tiiat 
an equivalent amount of 2 - (1 - t?- 
ethoxyphenojgr - 1 - methylethyl)- or 2 - (1- 
m - metfioxyphenoxy - 1 - methylethyl) - 4- 
isopropylmoiphohn-5-one is used as starting 75 
material in place of the 4-ben2yl-2-mothyl- 
2 - phenoxyrnethylmoipholin - 5 - one. There 
is thus obtained, respectively, 2 - (1 - 0- 
ethoxyphenoi^ - 1 - methylethyl) - 4 - iso- 
propylmorpholine and 4 - isopropyl - 2- 80 
(1 - Tfz - methoxyphenoxy - 1 > methylethyl)- 
mrapholine, both as oils. 

Ine 2 - (1 - ^ - ethosypheno:^ - 1- 
methylediyl) - 4 - isopiopylmjorpholin - 5- 
one used as startmg maxerial may be obtained 85 
as follows: — 

A vigorously stirred mixture of 21.4 g. 
of ^thoxyphenol, 127 mL of acetone and 
36 g. of sodium hydroxide pellets is heaisd 
to boiling under reflux and 16 ml, of chloro- 90 
form are then added dropwise at such a rate 
that the mixture continues to boil "without 
furdier application of heat. When addition 
is completai the mixture is stirred and heated 
under reflux for a further 5 hours. The ace- 95 
tone is removed by distillation imder reduced 
pressure and the residue is dissolved in 500 
ml of aqueous 2N-hydrochloric add. The 
acidic solution is extracted three times with • 
200 ml. of chloroform each time and the 100 
combined extracts are stirred while 500 ml. 
of saturated aqueous sodium bicarbonate 
solution are added. Stirring is continued for 
one hour, the aqueous layer is separated and 
the chloroform layer is extracted twice with 105 
200 ml. of sodium bicarbonate soliition each 
time. The combined bicarbonate extracts are 
carefully acidified with aqueous 2N-hydn>- 
chloric add and die mixture is filtered. The 
residue is dried and crystallisad from cydo- 110 
hexane and tiiere is thus obtained 2-(<7-edK>xy- 
phenoxy)-2-methyipropionic add, m.p. 64** 
C 

A solution of 18 g. of this product in 100 
ml. of dry etiier is added dropwise to a 115 
stirred su^ension of 5 g. of lithium alu- 
minium hydride in 200 ml. of diy ether at 
such a rate that the mixture boils gentiy, and 
the mixture is then stirred and heated under 
reflux for 18 hours. The mixture is cooled 120 
and the excess <ji litiuum aluminium hydride 
is decomposed by successive addition of 5 mL 
of water, 5 ml. of aqueous 2N-sodium 
hydzoxide solution and 15 ml. of water. The 
nuxture is filtered, the etiier is removed from 125 
the filtrate by distillation under reduced pres- 
sure and the le^due is distiUed. There is 
dius obtained 2 - oi - ethoo^pheooxy - 2- 
methyl-l-propanol, b,p. 117° C./3 mm. • 
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A mixtxare of 14 g. of this compound, 57 
g. of dicydobexyl-caiixKimmde and 270 mL 
of diy dimed^lsuIphQXLde is stkied and 
heated at 90— -95° C. for one hoar when 
5 plete soludon lias takes plaoe. 2.7 Ml. of 
85% aqueous phosplumc add aire added and 
the mixture is sdnred and heated at 90— 
95° C. for one hour. The mixture is cooled 
to ambient temperature and stirring is con- 
10 tinned for 16 hoiurs. The mixtui^ is 
then heated at 90—95° C. and stirring is con- 
tinued for one further hour. 18 Ml. of water 
are added and the mixture is cooled to am- 
bient temperaticre. The mixture is filtered and 
15 the residiie is washed with 500 ml. of water 
and then with 500 ml. of ether. The com- 
bined filtrate and washings are shaken to- 
gether and the layers are separated. The: 
aqueous layer is extracted twice with 200 mL 
20 of ether each dme and the combined ethereal 
solutions are washed three times wiiii 200 
ml. of water eadt fldme, dried over anhydrous 
magnesium sulphate and evaporated to dry- 
ness under reduced pressure. The residue is 
25 distilled and there is thus obtained 2-a- 
edioxyphenoxy - 2 - mediylpropionaldehyde^ 
b.p. 108—110° C/3 J mm. 

The process described m the third and 
f ourdi parte of Example 4 is repealled ex- 
30 that an equivalent amotaxt of 2-a-cdioxy- 
phenoxy - 2 - mediyipropionaldeiiyde is 
used in place of the o-ethoxyphenoxyacetooe. 
There are thus otoined successivdy 1,2- 
epoxy - 3 - (f> - ethoxyphenoxy) - 3 - methyl- 
35 butane; 3 - (o - ettoxyphenoxy) - 1 - iso- 
piopylamino - 3 - methyl - 2 - btrtanol (char- 
acterised as the hydrogen oxalate, m.p. 134 — 
136^ C. after crystallisation from a mixture 
of medianol and ether); 3 - (o - elhoxy- 
40 phenoxy) - 1 - (AT - isopropylchloroaceta- 
mido) - 3 - methyl - 2 - butanol; and 2- 
^l - o - eithoxyphenoxy - 1 - methylethyl) - 4- 
isopropyimorpholini - 5 - one. 
The 2 - (1 - m - methoxyphenoxy - 1- 
45 methylethyl) - 4 - isopiopyhnorpholin - 5- 
one used as starting material may be dytained 
by a similar process it» that described above, 
except libat m-metboxyphenol is used in 
of o-ethoxphenol. The 



whidi are characterised ate 2-in-meduxxy- 50 
phenoxy - 2 - mediyt - 1 - pTManol (b.p, 
110— 112<' a/1.2 mm.); 2 - »t - nkh- 
oxyphenosy - 2 - mediylpropionaldehjrde 
(b.p. 108—112° Q/3,5 mm.) and 1-iso- 
propylamino - 3 - w - methoxyphenoxy - 3- 55 
methyt-2-buitanol (hydrogen oxalate^ m.p. 
100 — 102° C. after oystalHsatiaQ from a mix- 
ture of meithanol and ether). 

Example 11 

Phenyl chlorofocmate (1.6 g.) is added to 60 
a solution of 2.9 g. of 2-oHethoxyiAenoxy- 
metiiyl - 4 - isopropyl - 2 - methyhnoipholine 
(Example 4) in 50 ml. of dry benzene and 
the mixture is heated under refiuK for 18 
hours. The solvenit is removed by evaporatioa 65 
under reduced pressure and the residue is 
dissolved in a solution of 6 g. of potassium 
hydroxide in 60 mL of n-prapanol. The mix- 
ture is heated under reflux for 48 hours, the 
solvent is removed by evapomtian under re- 70 
duced pressure and the residue is dissolved in 
100 mL of aqueous 2N-hydrochloric add. The 
addic solution is washed twice with 30 ml. 
of ether eadi time and is then basified with 
aqueous llN-sodiimi hydioodde solution and 75 
extracced three times wish SO ml. of ether 
eadi time. The comhmed edseteat extracts are 
washed witit water^ dried over anhydrous 
magnesium sulphate and filtered. The ether is 
removed by evaporation under reduced pre^ 80 
sure and tiie residual free base is converted 
to the oxalate salt thereof by conventional 
means. The oxalate is crystallised from a 
mixture of ethanol and ether and there is 
thus obtained' 2 - (a - etfaoxyphenoxy- 85 
methyl) - 2 - methylmorpholine hydrogen 
oxalate hemihydratej m.p. 68 — ^70® C (n^ 
decomposition). 

The process dtecribed above is repeated 
except ihdX the appropriate 4-feopropylmor- 90 
pholme derivative, prepared' as idescribed in 
the foregoing Examples 5 to 10, is used in 
place of 2 - 0 - ethoxyphenoxymethyl - 4- 
isDpropyl - 2 - methylmarpholine. There axe 
thus obtained the compounds diown in the 95 
following table: — 
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H 
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Substituent 
in 
ring X 


R2 






m.p. (X.) 
of salt 


crystallisation 
solvent 


o-ethozy 


ethyl 


H 


H 


hydrogen 

monohydrate 
57— 59(d) 


ethyl acetate 


o-ethozy 


n-ptopyl 


H 


H 


hydrogen 
oxalate 
hemihydrate 
54— 56(d) 


ethyl acetate/ 
ether 


o-cMoro 


methyl 


H 


H 


oxalate 

hemihydrate 

130—132 


metfaanol/ether 




methyl 


mediyl 


m^yl 


hydrogen 

oxalate 

120—122 


methanol/ether 












o-methyl 


methyl 


mediyl 


methyl 


oxalate 
170—172 


me&anol/ether 


o-ethoxy 


methyl 


1 

methyl 


H 


hydrogen 

oxalate 

132—134 


methanol/ether 


o-ethoxy 


H 


methyl 


methyl 


hydrogen 

oxalate 

131—133 


methanol/ethet 












w-methoxy 


H 


methyl 

1 


methyl 


oxalate 
192—193 


methanol/ether 



Example 12 
A solution of 2.5 g. of 4 - ben^l- 
2 ' (m ' methoxyphenoxymethyl) - 2 - methyl- 

5 morpJioline hydrogen oxalate in a mixture 
of 100 ml. of ethanol and 10 ml. of water 
is shaken with 1 g. of a 5% palladium- 
on-charcoal catal3rst in an atmosphere of 
hydrogen at room temperature and at a pre^ 

10 sure of one atmosphere nntil uptake of hydro- 
gen ceases. The mixture is filtered and the 
filtrate is evaporated to dryness under re- 
duced pn^sure. The residue is crystallised 
from a mixture of merhanol and ether and 
15 there is thus obtained 2'(m-methoxyphenaxy- 
methyl)-2-methylmorpholine h3dn>gen oxa- 
late, jji.p, 14C^141^ C 



The 4 • benzyl - 2 - (m - medioxy- 
phenoxymediyl) - 2 - mediyhnarpholine used 
as starting material may be obtained by s 20 
similar process to that described in the sec- 
ond^ third and fourth parts of Example 1, 
except .that an equivalent amount of m- 
methoxyphenoxyacetone is used in place of 
phenoxyacetone. There are thus obtained sue- 25 
cessively 1,2 - epoxy - 3 - - methoxy- 
phenoxy) - 2 - methylpropane; 1 - benzyl- 
amino - 3 - (m - methoxyphmoxy) - 2- 
methyl-2-ipn>panol (characterised as the 
hydrogen oxalate^ m.p. 179 — 180° C. after 30 
crystallisation from a mixture of methanol 
and ether); 1 -(N - benzylchloooacetamido)- 
3 - (nx - methoxyphenoxy) - 2 - mcfthyl - 2- 
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piDpanol; 4 - ben^l - 2 - (i« - methoxy- 
phenoQcymethyl) - 2 - medijonozpholin - S- 
one; and 4 - beoz;^ - 2 - - methoxy- 
pheno!xymethyl)-2-methylmorplioIine (hydixv 

5 gen oxalate, m.p, 167—168° C. after cry- 
stallisadcm from methaiH)!). 

The wx-methoxyphenoxyacetone (b.p. 118° 
C./l,5 nun.) may itself be obtained by a 
similar process to that described in the sec- 

10 onid pant of Example 4 for itfce preparation 
of a-ethoxyphenoKyacetone^ except that an 
equivalent amoimt of w-methoxyphenol is 
used in place of ^ethoxyphenoL 

Example 13 

15 A solution of 1.6 g. of 4-ben2yl-2-(m- 
methoxypihenoxymethyI-2-methyl morpholine 
and 0.7 g. of phenyl chlorofonnate in 30 ml. 
of diy benzene is heated under reflux for 24 
hours and then evaporated to dryness under 

20 reduced pressiHe. The residue is dissolved in 
a solution of 3 g. of potasaum: hydroxide in 
20 ml. of ethanol and the mixtuit: is heated 
under lefiux for 24 hours and then evapor- 
ated to dryness under reduced pressure. The 

25 residue is dissolved in 50 mL of aqueous 2N- 
ixTdirocfalodc acid said die acidic solution; is 
washed twice with 20 wL of ediyl acetate eadh 
time md is then basified witfa aqiKous IIN- 
sodium hydfoodde sohition. The mixture is 

30 extracted four times with 30 ml. of ethyl 
acetate each time and the combined ethyl 
acetate extracts are washed with 50 ml. of 
water, dried and evaporated' to dryness under 
reduced pressure. The residual free base is 

35 converted into the oxalate thereof by conven- 
tional means and there is «thu3 obtained 2- 
(m - methoxyphenoxymethyl) - 2 - metibyl- 
morpholine hydrogen oxalaite, m.p. 140 — 141° 
C. after cxystaJlisation from a mixture of 

40 medianol md ether. 

Example 14 
A solution of 5.3 g. of cis - 2 - o- 
ethoxyphenoxy - 4' - isqpropylcyclohexane- 
spiro - 2' - morpholine - 5' - one in 50 ml. 

45 crir dry tetrahychrofm:^ is added dropwise to 
a stirred suspension of 1 g. of lithium ahi- 
minium hydndie in 150 mL of diy ethea* and 
the mixture is stitred and heated under re- 
Sam for 18 hours. The mixture is cooled and 

50 the excess of litMum aluminium; hydride is 
decomposed by the successive addkian^^ with 
stirring, of 1 ml. of water, 1 mL of laqueous 
2N-sodium hydroxide solution and 3 mL of 
wster. The mixture is stuied for 30 minutes 

55 and filtered and the fikrate vs evaporated to 
dryness under reduced pressure. There is 
thus obtained as residue ds - 2 - 
efthoxyphenoxy - 4' - isopropylcyclohexarte- 
sfriro-2'-morphoIine, whidi is characterised 

60 conversion by conventional means to the 
hydrogen oxalate salt thereof, m.p. 146 — 
147° C. after crystaUisation from a 1% v/v 
solution of methanol in ethyl acetate. 



11 

The or - 2 - o - edioxyirfienoxy - 4'- 
isoprqpyicydohexane - spiro - 2' - morpha- 65 
lin-5'-Qne used as sitardng material may be 
obtained as follows: — 

13.25 G. of 2-cMo!K)cydohexanone are 
added to a sitirred mixture of 13.8 g. of o- 
ethoxyphenol, 13.8 g. of anhydrous potassium 70 
carbonate and 100 ml. of dry acetone and the 
mixture is stirred and! heated under reflux for 
18 hours. The mixture is cooled and filtered 
and the filtrate is evaporated 1X) dryness under 
reduced pressure. The residue is dissolved in 75 
100 mL of ethyl acetate and the ethyl ace- 
tate solirtion is washed successively with 
aqueoiB 2N-sodium hydroxide solution and 
water and' then dried. The solvent is removed 
by evaporation under reduced pressure and 80 
the residue is distilled. There is dius obtained 
2-o-ethoxypheno:^cycloh^anoiieL b.p. 84 — 
86° C./13— 14 mm. 

2.3 G. 0$ a 50% di^>ersicm: of sodum 
l^dri(fe in mineral oil are added to a sffiired 85 
suspension of 10.56 g. of tnmediylsdt- 
plmonium iodide in 60 mL of dry dimethyl- 
sulphoxide and the mixtiue is stirred and 
heaised ait 50—60° C. in an atmosphere? of 
nitrogen until evolution of hydrogen ceases 90 
and a dear soludon is formed. A solution of 
9.36 g. of 2-a-ediO(xyphenoxycyclahexanQne in 
10 ml. of dry dinaethylsulphaxide is added 
and the mixture is stirred and heaJted; at 50 — 
60° C. in an atmosphere of nitrogen for a 95 
further 4 hours. The mixture is coolal, diluted 
with 200 mL of water and ex!tracted with 
ethyl acetate (3X60 ml.). The oombmed ethyl 
^»tate extracts are washed with water, dried 
over anhydrous magnesium- sulphate and eva- 100 
poiated to dryness under reduced pressure. 
The residue is dissolved in a 1 : 1 v/v mix- 
ture of benzene and petroleum ether (b.p. 
60—80° C) and the solution is added to a 
200 g. chromatography colunm of aKra gel 105 
("Florisil"; "Horisil" is a Registered Trade 
Mark). The column is ehned with 300 ml. 
of the 1 : 1 v/v mixture of bejoizene and pet- 
roleum edier (b.p. 60 — 80° C.) ito remove the 
mineral oil, and dution Is continued with 110 
benzene alone^ fractions of 150 ml. being 
collected. The first eight fracdons are com- 
bined and ev^oiraiced to dryness under re- 
duced pressure and there is thus obtained as 
residue ay - 2 - a - ethoxypheno^cydc*- 115 
hexanespirooxixan. The following six frac- 
tions are discarded and dutiosn is then con- 
tinued with a 9«: 1 v/v mixanre of benzene 
and etiiyl acetate. The next ten fracti«ms are 
combined and evaporated under reduced pres- 120 
sure and there is thus obtained trcms-l-O" 
ethoxyphenoxycydohexanesjpirooxiran. 

A solution of 2.7 g. of aV-2-o-ethoxyphen- 
oxycyclohexanespirooxiran in a mixture of 60 
ml. of ethanoi and 15 ml. of isopropylamine 125 
is heated under reflux for 5 hours. The mix- 
ture is evapotraited' to dryness under reduced 
piessure, the residue is dissolved in aqueous 
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2N-liydn>chloric add and the soludon is ex- 
tracted mth edier (2X50 ml.), the eatracts 
being discarded The acidic sohidoii is bast- 
ficd with aqueous llN-sodiiiin 'hydroxide 
5 solution and extracted with ether (3X50 mL). 
The combined ethereal extracts are washed 
with water and dried and die ether is re- 
moved by evaporation under reduced pres- 
sure. There is thus obtained c« j - 2 - 
10 ethoxyphenoxy - 1 - isopropyiaminomethyl- 
cydohexan-l-olj dharactetised as the normal 
oxalate thereof, m.p. 162—164° C after cry- 
stallisation from isopropanol. 
1.74 Ml, of diioimcetyl chloride are added 
15 dropwise to a stirred solution of 7.0 g. of cis- 
1 - isoprqpylaminDmetihyl - 2 - c - ethoxy- 
phenoxyqrclohexan-l-ol and 3.22 mL of tri- 
ethylamine in 50 ml. of dry methylene 
chloride which is kept at 0° C, and the 
20 mixture is stirred at ambient temperature for 
18 hours. The mixture is washed successively 
with aqueous 2N-hydrochloric add and water, 
dried iid the solvent is removed by evapora- 
tion under reduced pressure. There is thus 
25 obtained - 2 - o - ethoxyphenoxy - 1- 
N " isopropyichloroaoetamidocyclohexan - 1 - 
oL This compound is added to a solution of 
0.54 g. of sodium in 120 ml. of dry medianol 
and the mixture is heated under reflux for 
30 18 hours. The methanol is removed by eva- 
poration under reduced pressure^ the residue 
is dissolved in 100 mL of ether and die 
ethereal solution is washed successividy with 
aqueous 2N-hydrochloric add and water, and 
35 then dried. The ether is removed by eva- 
poration imdcr reduced pressure and there is 
thus obtained as residue a>-2-^ethoxyphen- 
■ oxy - 4' - isopropylqrdohexanespiio - 2'- 
morpholine-5'-one. 
40 It is to be understood that in this sped- 
fication the expression cis- applied to a cydo- 
hexane dwivative indicates that the two oxy- 
gen atoms actached to the cydohexane ting, 
for example one oxygen atom of an aryloxy 
45 radical such as the o-ethoxyphenoxy radical, 
and a second oxygen atom of an oxiran ring, 
or of a hydroxy radical, or of a marpholine 
ring, are one in an equatorial conformation 
and one in an a T^al coofonnatiQa with re- 
50 -spect to die cydohexane rii^. It is further 
to be understood that the expression trcens- 
applied to a cydohexane derivative indicates 
that the two oxygen atoms such^ as axe de- 
scribed above are dther botii in equatorial 
55 cotifonnations, or both in axial confomia- 
liGDs, with respeat to the cydohexane ling. 

Example 15 
The process described in Example 14 is 
{repeated except that 5.6 g. of trans'2-a- 
60 ediox^hcDOxy - 4' - isopropylcydohexane- 
spixt> - 2' - motpholin - 5' - one are used 
inplaceof thecorcespondmgctr-isomer. There 
is thus obtamed trans - 2 - i? - ethoxy- 
phenoacy - 4' - isopropylcydohexanespiro - 2'- 



moipholine, which is characterised by con- 65 
version by coaveatioaal means to the hydro- 
gen oxalate monohydraie thereof, m.p. 131 — 
133« G. 

The irons - 2 - o - edKssyphenoxy - 4'- 
isopropylcydohexanespiio - 2' - morpholin- 70 
5'-one used as starting maiterial may be ob- 
tained by a qmnar process to that described 
in the two penultimate paragraphs of Ex- 
ample 14, except that fra«y-2-(?-etfa0xyphen- 
oxyqrdbhexane^rooxiran is used as starting 75 
material in place of the cir-isomer. There are 
thus obtained successivdy trans-l-O'tdaiyxf- 
phenoxy - 1 - isopropylaminomethylcydo- 
hexan-l-ol (characterised as the hydrogen oxa- 
late, m.p. 150—152° C. after cxystdlisation 80 
from isopropanol); trans - 2 - o - ethoxy- 
phenoxy 1 - N - isopropylchlaroacetamido- 
methylcyclohexan - 1 - ol; and trcm - 2- 
o - ethoxyphenoxy - 4' - isopropylcydo- 
hexane - spiro - 2' - morpholin - 5' - one. 85 

The irarts - 2 - o - ethoayphenoxycydo- 
hexanespirooxiran may itself be obtain^ as 
described in Example 14. Alternatively, it 
may be obtained by ihe following process 
which confirms its identity as ihe trcmS'A&O' 90 
mer: — 

0.5 G. of a 50% dispersion of sodium 
hydride in niineral oil is added to 8 ml. 
of dry dimediylsutphoQdde and the mixture 
is stirred and heated at 70— 75*^ C in an 95 
anmospheie of nitrogen until evolution of 
hydrogen ceases. The mixture is cooled to 
ambient temperature and 10 mL of dry tatra- 
hydrofuran are added. The mixtare is stirred 
and cooled to between —10 and —5® C 100 
and a solution of 2.14 g. of trimetbybnl- 
phonium iodide in 20 mL of dry dimejhyl- 
sulphoxide is added during 3 mamJCes. The 
mixture is stirred for a furdier 2 minutes and 
a solution of 2.34 g. of 2-OHedK)xyphenosy- 105 
q^clohexanone in 10 ml. of dry t^rahycto- 
furan is then added. The mixture is stirred 
for 15 minutes at between —10 and —5° C. 
and then for 1 hour at ambient temperature. 
The mixture is diluted witfx 100 ml. of water 110 
and extracted with ethyl acetate (3X50 mL). 
The combined extracts are washed' with water, 
dried and evaporated to dryness under re- 
duced pressure. There is thus obtahied as 
residue trans - 2 - o - ethoxyphenoxycydo^ 115 
hexanespirooxiran which is essentially unoon- 
taminated with the isomeric a>compaund. 

Example 16 
The process described m Example 11 is 
repeated except that an equivalent amount of 120 
«y- or trans - 2 - - ethor|?phenoxy - 4'- 
isopropylcyclohexanespiro - 2' - marpholine 
is used as startmg material in place of the 
2 - o - ethoxyphenoxymelhyl - 4 - isopropyl- 
2-methylmorpbolme. Ttere are thus obtained> 125 
respectivdy, or - 2 - o - ethoxyphcnoxy- 
cyclohexanespiro - 2' - nuxrpholine, cfaar* 
actmsfd as the hydrogen oxalate hemibydrate 
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ther«rf, m.p. 126—128° C (crystallised from 
a 1% v/v salutioiD; of metfaflnol in ethyl ace- 
tate), and trans - 2 - o - esthoxyphenoagr- 
cydohexanespiro - 2' - morp^ioiiine, drar- 
5 aoterised as the hydrogen oxalate sesqut- 
hydrate thereof, in.p. 158—160° G (crystal-. 
Hsed irom a mixtiire of ethyl acetate and 
methanol). 

WHAT WE CLAIM IS: — 
10 1. Moipholine derivatives of the for- 
mula: — 



wherein stands for hydrogen or for an 
alkyl, alkenyl or cycloaUq^I radical, whei^- 

15 R^, R^ and R*, wMch may be the same or 
different stand for hydrogen or far alkyl radi- 
cals, $>it>vided that R^ R^ and R^ do not aU 
stand for hydrogeii, <x wherdn' R^ and R^ are 
joined, togedter with the two adjacent carbon 

20 atoms, to form a cycloalkyl ring and R'' 
stands for hydrogen or for an alkyl radical 
and wherein X stands for an aryl radical 
which may optionally be substituted, and the 
acid-additton salts thereof. 

25 2. Moiphohne derivatives as daimed in 
daim 1 wherein R^ stands for hydiogien or 
for an allqrl or. alkenyl radibat each of up to 
6 caibon atcans or for a cycitofalkyi radical of 
up to 5 carbon atoms, wherein R% R' and 

30 RS whidi may be the same or different, stand 
for hydrogen or for al^l radicals of up to 
3 carbon atoms, provided that R% R' and R* 
do not all stand for hydrogen, or wherein 
R2 and R^ are joined, together with ihe two 

35 adjacent carboni atoms, to form a cydoalkyl 
ring of up to 8 carbon atoms and R* stands 
for hydrogen or for an alkyl radical of up 
to 3 carbon atoms, and wherein X stands for 
a phenyl or napbthyl radical which is mi- 

40 substituted or whidi is substituted by one 
or more substituents sdected from halogen 
atoms, alkyl, alkoxy and aJkylthio radicals 
eadi of up to 10 carbon atoms, halogenoalkyl 
and halogenoalkoxy radicals each of up to 5 

45 carbon atoms, alkenyl, alkenyloxy, alkynyloxy 
and cycloalkoxy radicals each of up to 6 
carbon atoms, aiyl, aryloxy, alkylaryloxy, 
aralkyl and aralkoxy radicals eadi of up to 10 
carbon atoins, alkyl radicals of up <to 5 car- 

50 bon atoms sdbstitoced by hydroxy radicals or 
by alkoxy radicals of up to 5 carbon atoms, 
afl^oyl radicals of to 5 carbon atoms, 
alkauoylamino radicals of up to 6 carbon 
atoms, alkoxycarbanyl radicalis of up to 6 

55 carbon atoms, hy<koxy, anuno, carboxy, 
meitihylenediosy and nitro radicals; and alkyl- 



ene radicals of 3 or 4 carbon atomsj,. and the 
add-addition salts thereof. 

3. Moipholine derivatives as . claimed , in 
claim 1 wherein R^ standi for j^drogen or GO 
for the methyl, ed^l, isopropyl, n-prx)pyl» s- 
buiyl, t-butyl, aUyl, cydopropyl, cydQbutyl or 
cydopentyl radical^ wherein R^ R? and R*, 
which may be die same or different, stand: for 
hydrt^:en or for methyl, ethyl or n-propyl 65 
radicals, provided diat R^, R« and R* do not 

all stand for hydrogen, or wher^ R^ and R' 
are joined, togdher with the two adjacent 
carbon atoms, to form the cydohexyl ring 
and R* stands for hydrogen or for the methyl 70 
ethyl or n-propyl radical, and wherein X 
stands for a phenyl or naphthyl radical which 
is unsubstituted or whidi is substituted by 
one or two substituents selected from fluorine;, 
chlorine, bromine and iodine atoms and 75 
methyl, ethyl, n-propyl, isopropyl, i^biityl, t- 
butyl, t-amyl, methoxy, ethoiy, n-piopoxy, 
isopropoxy, n-butoxy, isobutoxy, n-heptyl- 
oxy, methylthio, trifiuoromethyl, ^dichloro- 
l,l-difluoroethoxy<, aJlyl, aJlyloxy, propargyl- 80 
oxy, cydopentyloxy, phenyl, phenoxy, 4- 
tolyloxy, benzyl, baizylo^, hjJdbroxymethyl, 
1-hydroxyethyt methoxymethyl, ethoxy- 
mediyl, 1-methoxyethyl, n-propoxymetiiyl, 
methoxycarbonyl, ethoxycarbwiyC hydroxy, 85 
amino, carboxy, meithylenedioxy, nitK>, tri- 
methylene and tetramethylene radicals, and 
the add-addition salts ihaieof . 

4. Moxpholme derivatives of the fcxmula 
given in daim 1 wherein R^ stands for hydro- 90 
gen or for an alkyl or alkenyl radical each of 

iq) to 6 carbon atoms or for a cydoalkyl 
radical of xqjt to 5 carbon atoms;, wherein R^, 
R* and R*, which may be the same or dif- 
ferent, stand for hydrogen or for alkyl radi- 95 
cals of up to 3 carbon atrans, provided that 
R^ R* and R* do not all stand for hydrogeii, 
and wherdn X has the meaning stated in 
claim 2, and the add-addition salts thereof. 

5. Morpholine derivatives as daimed in 100 
claim 4 wherein R^ stands for hydrogen or 

for the methyl, ethyl, n-propyl, isopropyl, 
allyl or cydopentyl radical, wherein R^ stands 
for hydrogen or for the methyl, eJthyl or n- 
propyl radical, wherdn R^ and R^ which 105 
may be the same or different, stand for 
hydrogen or for methyl radicals, provided that 
R% R^ and R* do not all stand for hydro- 
gen, and wherein X has the meaning stated 
in daim 3, and the add-addition salts thereof. 110 

6. Morpholine derivatives as claimed in 
claim 5 wherein R^ stands for hydrogen or 
for the isopropyl radical and wherein X 
stands for the phenyl, V-ethoxyphenyl or m- 
methoxyjAenyl radical, and the add-addition 115 
salts thereof. 

7. Morpholine derivatives of the formiila 
given in daim 1 wherein R^ and X have the 
meetings stated in daim 6, wherein R^ 
stands for the methyl, ethyl or n-propyl radi- 120 
cal, and wherein R^ and R^ both .stand for 
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hydrogen, and die add-additian salts thereof. 

8. Morpholine derivatives of the formula 
given in daim 1 wherein and X have the 
mpyningft staxed vx daim 6, and wherein 

5 dther: — 

a) R2 and R' both stand for the methyl 
radical and R* stands for hydrogen; or 

b) R^ R' and R* all stand for the methyl 
radical; or 

10 c) R2 and R^ both stand for hydrogen and 
R* stands for tht methyl radical; or 

d) R^ stands for hydrogen and R' and 
R* both stand for die methyl radical; 
and the add-addition salts thereof. 

15 9. Morpholine derivatives of the formula 
given in daim 1 wherein R^ and X have the 
meanings stated in daim 6, wherein R^ and 
R= are joinedj together with the two adjacent 
carbon atoms, to form tbe cydohexyl ring, 

20 and wherein R* sJtands for hydrogen, and the 
add-addition salts thereof. 

10. The conqxyunds 2 ~ (1 - methyl - 1- 
phenoxycthyl)morpholine; 2 - (1 - phenoxy- 
ethyl)morpholine and 2 - methyl - 2- 

25 phenoxymediylniorpholine and the add-addi- 
don salts thereof. 

11. The compounds l- (1 - o - ethoxy- 
piheno^gr - 1 - methykthyQmorpholine and 
2 - (1 - ^> - edioxypheiMxy - 1 - mediylethyi> 

30 4-isopiopylmar^oline and the add-addition 
salts thmof . 

12. Acid-addition salts as claimed in any 
of daims 1 to 11 whidi are hydrochlorides, 
hydrobromides, phosphates, suliAate^ oxa- 

35 lates, lactates, tartrates, acetates, glucooates, 
salicylates, dtraces, asooibates, benzoate^ fi- 
naphthoates, adipates or 1,1-methylene-bis- 
(2 - hydroxy - 3 - najflitfaaates) or add-addi- 
tion salts derived from sulpbosiated poly- 

40 styrene resins. 

13. Add-addition salts as claimed m any 
of daims 4 to 8 and 10 which are hydro- 
chlorides, hydrobromides, phosphates, sul- 
phates, oxalates, lactates, tartrates, acetaites, 

45 gluconates, salicylates, dtrates, ascorbates, 
benzoates, jS-naphthoates, adipates or 1,1- 
mediylene - bis - (2 - hydroxy - 3 - naphtho- 
ates) or add-addition salts derived from sul- 
phonated polystyrene resins. 

50 14. A process for the manufacture of mor- 
pholine derivatives and add-addition salts 
thereof, daimed in any of claims 1 to 13, 
which comprises the reduction of a compound 
of the fannula: — 



complex metal hydride, or, for the manufac- 
ture of those of the morpholine derivatives 
wherein R^ stands for hydrogen, which com- 60 
prises the removal of the removable o-aiyl- 
alkyl or alkjrl radical from a compound of liie 
foonula: — 



55 



x-o-c— [-^ 

K 

wherein R", R', R* and X have the Bacan- 
ings stated in any of daims 1 to 9 with a 



wherein R^ R*, R* and X have the mean- 65 
ings staled in any of daims 1 to 9 and where- 
in R^ stands for a removable la-ai^l-alkyl or 
al^l radical, whereafter if an add-addition 
salt is required, the morpholine derivative in 
free base form is reactwi with an add. 70 

15. A process as claimed in daim 14 wtere- 
m tiie complex meftal hydride is Hthium alu- 
minium hydride. 

16. A process as daimed in daim 14 or 

15 which is carried out in ether, tetrahydro- 75 
furan or 1,2-dimetiiosyethane as diluent or 
solvent. 

17. A process as daimed in daim 14 
wherein R* stands for the benzyl radical. 

18. A process as daimed in daim 14 or 80 
17 wherran the la-aryl-alkyl radical is re- 
mwrcd by catalytic hydrogenolysis in a dilu- 
ent or solvent in the presence ctf a palladium- 
Qn*charcoai catalyst. 

19. A process as claimed in claim 14 85 
wherein R* stands for ithe methyl or isopropyl 
radical. 

20. A process as daimed in daim 14, 17 
or 19 wherein the <t-aryl-aJ]cyl or alkyl radi- 
cal is lemcy^ed by the interactioa of t£e start- 90 
ing material with an alkyl or aryl chloro- 
formate, followed by die hydndysis of die 
alkoxy- or aryloxy-carbonyl derivative tiius 
obtained. 

21. A process as daimed in daim 20 where- 95 
in the chlorof ormate is metfiyl, ediyl or phenyl 
chlorof ormaite. 

22. Pharmaceutical compositions which 
comprise as active ingredient at least oot, of 

the morpholine derivatives or an add-addi- 100 
tion salt thereof, daimed in any of daims 
1 to 13, in assodation with a phannacetrtically- 
acceptable diluent or carrier therefore. 

23. Pharmaceutical compositions as 
claimed m daim 22 which are in the form 105 
of tablets, capsules, aqueous or oily soluticms 

or suspensions, emulsians, injectable aqueous 
or oily solutions or suspen^ons, or dl^persible 
powders. 

24. Pharmaceutical compositions as daimed 110 
in daun 22 or 23 which also contain, in 
addition to the nunpholihe (krivative or sak 
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thereof, one or more known drugs selected 
from nemoteptic agents, other sedative dn^ 
and tranquillizers, anticonvulsant drug^ ^- 
adrenergic blocking agents, drugs used in &e 
5 treatment of Paxldnson's disease, and odier 
anddepressaxE drug^. 

25. Pharmaoeuidcal composidons as glaimftri? 
ia daim 22, 23 or 24 wfaidi are suitable 
for oral adnimistratian in unit dosage fonn, 

10 as tablets and capsules wMcb contain be- 
tween 1 and 100 mg. of active ingredient. 

26. Morpholine d^ivaitives and add-addi- 
tion sahs diereof^ claimed in any of daims 
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4 to 8, 10 and 13, as hereinbefoie porticuilarly 
described in Examples 1 to 3. 15 

27. Morpholine derivatives and add-addi- 
tion salts therecrf, claimed in any of claims 1 
to 13, as hemubefoie particularly descdbed 
in Ex^ples 1 to 16. 

28. A process for the manufacture of mor- 20 
pholine derivatives and add^addition salts 
Aereof, daimed in any of claims 14 to 21, 

as hereinbefore particularly described in Ex- 
amples 1 1X1 16. 

D. VINCENT, 
Agent for the Applicants. 
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